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THB-  TkmoamE>Sl,B  of  RADIAflOI  USURIES  AWi  RFPAIR 
.  PROCESSIiS  OT  RAT  MHYOS  AFTSl  THE  ,IRBiI>IAT:rOH  OF 


THi3  FEMAiaSS  OH  THE  lOTH  DAY  OF  PIl'SCMANOY 
by  Ye. A.  Tal^shtreE}. 

[Follo'wlng  is  tke  t;  ran  si  a, t  ion  of  a  pcvper 
by  Ye. A.  TaUshtrem  entitled  ’^Patogenea 
luchevyfcii  po'vreahdeniy  1  reparatlynye 
■  protssessy  v  zarodysMsh  Icrys  poale 
oblucH^iniya  saraok  rentgenoviffai  luchami  na 
10-y  den  Beremeimostl*'  {F'iig;lish  veraion, 
above)  5.ti  At'khiv  Ajaabomli^  Sistologil  1 
Slab  1*1  p log!  1  (AecMves  of  Ans-towy^  Histology 
and  .Ejftbxyology)  ji-  Yol .  N'ci*  3,<;19^>0jii 
LeKingrs.d^  pages  72“’79i 

A  number-  of  papers  on  the  action  of  ionizing, 
radiations  on  eiabr*yonic  development  of  ayuamals  (B.  Russell 
195&,  If.  Ru8s.ell  and  ¥.  Russell  1952  and  1954,  E.  a. 
Loaovskaya  and  Ye.X.  Vorobyeva  1957,  Yu.M.  Olenov  and _ 
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! 

I - - - - - — n 

iA.D.  Pustoitsyna  1952,  P.a.  Svetlov  and  a.P.  Korsakova 

1954,  and  others).  It  has  been  established  that  radio- 
sensitivity  of  embryos  at  the  end  of  embryogenesls 
decreases,  the  character  of  anomalies  caused  by  irradia¬ 
tion  changes  also,  but  in  embryogenesls  there  are  pai'tlcula: 
critical  developmental  periods,  in  which  under  the 
influence  of  radiation  anomalies  of  separation  conceptions 
appear  and  others.  In  studying  tbs  effect  of  different 
dosages  of  X-rays  on  mammalian  embryogenesls,  the  radia¬ 
tion  is  usually  made  in  different  pregnancy  periods,  and 
the  results  are  considered  at  the  end  of  pregnancy.  But 
another  experimental  set-up  could  facilitate  the  under¬ 
standing  of  the  in,5ury  mechanism  appearirig  v?ith  irradia-  j 

i 

j tlon,  and  namely?  irradiation  in  any  one  definite  develop- 

■ 

mental  sta.ge  vcith  the  consideration  of  resiolts  in  i 

j 

different  periods  after  the  irifluence.  Thus,  it  would  be 
possible  to  trace  the  formation  and  development  of  the 
anomalies  which  occur-  This  kind  of  study  was  made  in  this 
paper. 

Study  raethod. 

;  According  to  the  unpublished  data  in  the  Embryology 
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I  Laboratory  of  P.G.  Svetlov  and.  G.F.  Korsajiova,  on  the 
tenth  day  of  pregnancy  the  establislriment  of  embryonic 
rudiments  occurs  in  rats  and  in  this  critical  period  in 
the  pregnant  rats  the  irradiation  with  a  dosage  of  100  to 
250  r  invariably  causes  dam-age  of  local  character,  in  the 
form  of  anomalous  development  of  different  oi’gans,  mainly 
different  areas  of  the  head  (encephsdli'f,,  Hicrocephalla, 
anophthalMa,,  microphthalmia,  cleft  palate ^afed  othei’s), 
and  also  of  general  charactei’  (aderaa,  hematiiaus,  small 
body  sizes  and  so  on) .  Therefore  in  oux’  experiments  we 
applied  a  singlo  total “body  irradiation  of  the  female 

I 

rats  precisely  on  the  tenth  day  of  pregnancy.  The  10th 

day  of  rat  eBibiyogenesis  la  a-lso  the  beginning  of  the 

critical  period  for  placexital  development  (F.6.  Svetlov  | 

and  G.F.  Korsakova  195^1).  j 

i 

In  tW.s  developmental  period  the  placental  rudi-  i 
ments  are  esp>ecially  easily  damaged,  for  ezaaix^le  by  | 

I 

overheatirxg  and  introdiiction  of  narcotics,  and  in  addl- 
tion  to  this,  the  formation  of  anomalleB  of  fetuses 
development  is  the  consequence  of  pathological  changes 
I  in  the  developing  placenta  (E.G.  Svetlov  and  G.F. Korsakova 


plac«nt|[l  d^YelopiEent .  ■  _ 

series  of  experiments  were  made  with  Irradia-  ! 
t ion  of  animals  at  dosages  of  130  and  2^10  r.  These 
doaages  were  aeleoted  as  avex^age  in  intensity,,  and  as  the 
ones  host  studied  with  respeet  to  the'  fina,l  resu3,t  of  the 
ionlisirig,  radiation  effect?  Irradiation  w'as  made  with  the 
equlpment  KIIM-S  with  focal  distance  40  cm,  voltage  180  kv, 
cur-x^nt  15  ma'?  filters  •“  0.5  copper  and  1.0  mm  Alf 
rate  SOr/mlnute.  Hegistration  of  damge  was  made  daily 
with  the  beginning  of  11th  up  to  17th  developmental  day 
inclusive.  The  rs-ts  were  cut  open  under  ■ether 'narcosis’, 
and  studies,  of  the  embryos  and  p,l8,centas  were  made  during 
life  and  late 3?  they  wok?  fixed  by. Bovin’s  and  Oamoyis 
fluids  ,  were  eabedded .  In  pai’afin  and  histologic  studies  of 
eahryos  were  made  on  the  stained  sections.  ¥e  studied 
1,143  '^bryo'S,  607  of  them  were  experimental  and  536 
control , 

As  Is  known.  In  the  rat  embryo  on  10th  day.  of  ; 

development  the  anterior  end  is  bul^ged,  the  rudiment  of 
the  nervous  system  lias  the  form  of  wide  medullary  plate 
with  a  groove  in  the  middles  the  body  is  not  yet  segmented. 


tphe  future  p.laeenta  is  represented  by  two  rudiments:  the 
chorion  plate  and  allantois..  The  chorion  plate  is.  pre¬ 
sented,  by  the  cavity  wall  of  active  jxlacenta  cone^  at  this 
stage  of  developTnent  having  a  form  of  a  slot,  turned  to 
exocoelom.  It  consists  of  cells  which  lie  close  to  each 
other  and  a.re  distributed  in  many  layers  j  and  which  in  the 
future  give  rise  to  the  beginning  of  placenta  labyrinth 
ti’ophoblast .  Allantois  in  this  stage  of  development  re- 
pi'esents  a  protruding  mesenchyme  covsx'-ed  by  peritoneal 
epethelium  which  g.rows  in  the  direction  of  chordal  plate, 
but  at  the  10th  day  of  embrylc  development  is  still  not 
touching  it  (Fi.B.  l). 


I  Fig.  2.  Distribution  curve  of  normal,  anomalous  and  dead  1 
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embryos  according  to  the  days  of  development  after  X-ir*’ 
radla'sien  accd-Mlng' to  the  days  c.f  development  after 


X-irradiatlon  with  130  r. 

Hoxdzontal  “  dates  of  eabiyoniC  devolopraenti  vertical 


mB)D 


bsr  of  emoryos  in  1  ~  Anomalous,  2  ~  normal,  3 


aeaa  embryos , 


»  m  s  w  ^  ^  if 


Fig.  3.  Dlstj»ib\xt?lon  curve  ,  of  noi^xal ,  anomalous  and 
dead  embryos  according  to  the  days  of  development  after 
X~ irradiation  with  240  r. 

Horisontal  -  days  of  embryonic  development)  vertical  - 
nuBiber  of  embryos  in  1  -  Nortrial,  2  "  anomalous,  3  - 
dead  embryos .  "  . . . . ^ - 


} 

t  _ _ ^  ■ _ _ _ 

I  Our  owji  observations .  Tbe  results  of  Irradiation 

t 

1 

j  effect  are  given  in  Table  1 . 

■  As  it  is  seen  from  Table  1,  irradiation  with  dosage 
130  r  led  to  the  destrvictlon  of  23-5^'  of  the  total  number  , 
of  embryos  at  the  end  of  pregnancy,  while  in  the  control 
the  death  rate  of  embryos  was  8  to  12^.  The  irientloned 
dosage  causes  a  large  difference  of  embryo  development 
anomalies,  the  total  number  of  vmich  reaches  up  to  45-45^. 
In  the  controls  these  anoraalies  wer?2  rare  ~  0.l8$©,  i.e., 
one  case  per  536  embryos . 

The  distribution  of  normal,  dead,  and  anomalous 
embryos  by  days  of  developKient  in  the  given  series  of 

j 

experiro.ents  are  given  in  Table  2  and  on  Fig.  2.  j 

i 

After  one  day  off  Irx’adlation  the  nmber  of  anomaloii 

r  ; 

embryos  Is  small  ~  2.77^,  but  in  the  subbsquent  days  it  j 

] 

Increases,  reaching  on  the  13th  day  the  largest  nuntiber  j 

1 

75.5^.  Further  the  number  of  anomalous  embrjros  decreases  | 
and  is  less  than  half  of  the  total  number  of  embryos,  38.9 
to  43.3^.  The  curve  of  embryo  destruction  passes  much  lowe 
than  the  anomaly  cur\'e  (see  Fig.  2).  On  the  following  day 
after  irradiation  the  embx’yo  death  reaches  25^.  Then  in 
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i 

Type'  of  experiment  | 

1 

Total  1  Horra;ai  i 
no.  em-  embryos  3n| 
bryos  |(in  ^  ) 

Live  ano“ 
malous  em¬ 
bryos 
(in  %) 

Dead 

embx-'yos 

(in 

: 

“  P*87,82-H 

0O3ri*ttf  **»<»<.»#»*o** 

i  536  91^82  ’ 

0.18 

8.00-12.00 

: 

Irradiation  with 

1 

! 

i 

130  r ^ . 

I  308  j  31.49, 

45.45 

1 

23.06 

Irradiation  with 

L: 

• 

;  240-  r . . .  ^ . , . . . , 

[  299  1  1.33.: 

'■  42.82 

55.85 

T  7?  . 

Table  1.  Irradiation  rresults . 

Knilaryos 


Days  of  developiaent  after 


Total 

laxforyos 


11 

1  12 

■ 

14 

16-17^ 

Normal . 

Anomalous .... 

! 

Dead  j 

. . n 

% 

f  ' 

(  ^ 

m 

i  ^ 

! 

m 

& 

. 

'  10 
(is  J%) 

. 

(51%! 

i 

;  (44 

I  t® 

1 

'  10 

i  (17%) 

. 

casj%) 

$f  ■ 
(3i,49%) 
140 

(45.4S%) 

?i 

(23.0S%) 

Table  2,  Humber  of  normal  anomalous  and  dead  embryos 
according  to  days  of  development  after  irradiation  with 


130"  r. 
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the  following  days  the  nmiber  of  dead  embryos  decreases  to 
13  to  15!^^  increasing  on  the  l4th  day  to  38.2^.  !riie 
percentage  Increase  of  dead  embryos  on  the  l4th  day  probabl 
occurs  to  a  conBlderable  degree  at  t-he  expense  of  the  dead 
arionialous  embryos,  since  the  number  of  the.  later  this  day 
shajcply  decreases.  But  the  percentage  increase  of  dead 
embryos  in  the  last  observational  days  also  occurs  at  the 
expense  of  embryos,  vfhich  up  to  thl.s  time- had  a  normal 
form,  since  the  percentage  of  anomalous  embaiyos  does  not 
decrease  in  comparison  with  the  previous  day,  ajid  even 
increases  somewhat..  On  the  next  day  after  irradiation 
the  percent  of  normal  embryos,  is  and  decreasing  in 


the  followirig  days  to  9*45^  {on  the  13th  day)  again  in-  . 
creases  later  up  to  44.1^  on  tlxs  15th  day. 


Analjsls  of  the  nuaierical  data  given  in  ^Table  2  j 
and  of  the  curves  represented  in  Fig.  2  permits  considera-'i 
tlon  of  the  cause  of  embryo  death  on  t.he  following  days 
after  irradiation  as  not  due  to  theii’  anatomical  anomalies, 
On  the  11th  day  of  pregnancy,  wten  death  of  255^  of  embryos 
occurs,  there  are  almost  no  embryos  with  anomalous  < 

structures,  there  are  little  more  than  in  the  control: 


control -0.18%  see 
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of  the  placentas  cannot  ba  th&  cassae  of  the  death  in  this 
case  either  as  In  the  esibryogenesls  periods  the  placenta 
la  not  yet  fT,aiCtlonlrAg ♦  Evidently ^  embryo  deaths  in  the 
first  days  after  irradiation  is  caused  by  the  direct 
Infliasnce  of  X-rays. 

Anomalies  in  ei^ryos  are  not  detected  inffliedlately 
after  irradiations  their  greatest  nulaJjer  is  on  the  13th 
day  of  deTedopment  {75»5^)jf  s^d  then  their  nniaber 
decreases  (43*6?^  to  38-9^).  (This  fact  can  be  explained 
either  that  the  eMbryos^  which  beoaaie  anomalous  on  the 
13th  day,  die  in  large  number,  or  that  the  development  of 
anomalies  are  repaired. 

The  percentage  increase  of  anomaloiiis  embryos  can 
be  only  at  the  expense  of  the  display  of  pathogenetic 
irradiation  e,£Cect,  made  earlier.  Its  decrease  can  be 
either  because  of  the  embryo  *^s  death,  or  tte  cause  of 
their  repair  (i.e.,  the  conversion  of  anomalous  embryos 
into  the  headings  Mead"  and  "normal")  ,  The  comparison  of 
curves  on  Fig,  2  shows  that  it  is  :Iic®!OSslbIe  to  explain 
the  percentage  decrease  of  anomalous  embryos  on  the  l4th 
and  subsequent  days  of  development  only  by  tiie  death  of 


Increasefs  on  the  l^^th  day  of  development  ?In  eotnparlson 
with  I3th  day  (by  23  but  it  does  not  increase  suffl- 

i 

ciently  to  explain  the  percentage  deci’ease  of  anomalous  | 

; 

embryos  on  this  day  of  development  (by  3.19/?)  •  ‘I’h®  number) 

i 

t 

of  normal  erubi’yos  however  considerably  increases  on  the  j 
14t.h  day  of  development  (by  8.8^^);,  and  in  the  future  i 

i 

\ 

lcontinu.es  tc  .Increase j  reaching  kl.k%  on  the  15th  day  o.f  1 

I 

development.  Thws^  the  curves  of  xiormal,  anomalous  and  i 
dead  eitforyo  numbers  ur!doubted,ly  .show  that  after  iri'-adia-  j 
^  tlon  of  the  rats  on  the  10th  cia.y  of  pregnancy  vflth  a  i 

I 

I 

dosage  of  130  rg  fi.  ecnsiderable  amount  of  the  obtained  | 
damages  is.  repai.red.  There  are  indications  in  the  \ 

literature  on  repair-  in  embryos  aftei’  injuring  the.m  vrlth  | 
X-rays  (A. A.  Zariarsj.j, ,  Y.Ya. Alek£a.ndrov,,  G.S.  Strelln  and  ; 
G.V.  ya-svoin,  193^1  Yu.M,  Olenov  and  A.D.  Pus.hnits-/n.a  1952: 
and  others) .  High  i»egenerative  ability  is  a  general  ■ 
chai’acteriEtlc  for  the  embryos . 

Irradiation  of  animals  on  the  10th  day  of  pregnency 
with  8.  2h0  r  dose  caused  a  considerably  larger  percentage 
of  embryo  deaths  (55«85^j  Table  l) .  The  number  of 


also  very  high  (42.82^).  Prom  the 


a.nomalous  embryos 


r 


299  embryos'  studied  by  as  only  four  were  normal,-  whj.ch  is 
only  1.33^* 

yhe  distribution  of  normal,  anomalous  and  dead 
erabryos  according  to  days  development  after  fertilisation 
Is  represented  In  pig.  3  and.  in  5?able  3. 


1 

|Days  of  developmen 

t  after  ferti|:|.^^-  [ 

1 11 
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Table  3*  Number  of  norjiial,.  anomalous  and  dead  embryos 
according  to  the  days  of  development  after  X-lrradlatlon 
with  240  r. 

M.axlmu.m  p>ercentage  of  anomalous  ennbryos  was 
observed  even  on  the  12t.h  development  day  -  71.4^.  It 
remains  almost  the  same  on  the  13th  de^y  as  well,  but  be¬ 
ginning  with  l4th  development  day  It  EdiarpJ.y  decreases 
to  23‘-7/'^  (on  16th  to  17tli  day).  The  pjercentage  curve  of 
dead  embryos,  on  the  contre-ry,  increases!  from  28.6  and 
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development,  ijhe  curve  of  nortoed.  erabryos  Is  about  sex’o  for’ 
all  observational  periods. 

•She  relation  bet?-reen  anomalous  and  dead  embryo 
numbers  at  Irradiation,  with.  24o  r  t’"a.rns  oxit  to  be  very 
simpler  .the  percentage  curves  of  anomaloixp  and  dead 
embryos  are  gymetxd.ca?*.;,  and  each  point  of  one  otove 
practically  s\J.pplemetits  the  coi’resporAirig  point  in  the 

ot,her  curve  up  to  200,^.  ^lis  shows,  that  beginning  from 
i  .  ■  ^ 

I  l4t3i  day  of  development  (4th  day  after  ii*radlation)  per¬ 
centage  increase  of  dead  enibryos  ocQurs  becaxiBe  of. the 
death  of  a.no.imlou8  embryos,  fhe  possibility  is  not 
ez43,..Ud.ed  .that  also  in  this  case  there  are  sora.e  regulation 
effects  In  aaomalous  embryoB,  .vfhlch  remain  alive  to  the 
17th  day  of  development,  but  Quantitative  relations  of 
anomalous  and.  dead  fetuses  do  not. give  eiiy  Irilnts  of  this. 

It  can  be  only  assumed,  that  if  there  are  any  regulative 
I  effects  in  this  case,  that .  they  are  insignificant 

ia.hd.  do  not  bi’lng  anomalous  embryos  to  normal  conditions.  | 
^he  anomaly  development  characteristic  of  embryos 
after  the  iiuxadiatlon  o.f  females  on  the  10th.  day  of 
pregnancy  is  extremely  diversified.  In  this  report  data 
w,ilX . - 


Observatioiis  wers  V^sgun  with  the  ti'ili'd  day  af’oer’ 
irradiation  (12th  day  of  development).  In  the  norm,  the 
12th.  day  embrs'o  tias  a  segmented  body  and  a  very  long  tall. 
The  hemispbere.s  of  the  brain  are  in  the  form  of  tvfo  bulbs . 
They  are  in  the  buds  of  two  i^rmph  pairs.  The  tii^o "“chambered 
heart  is  pul.sating; .  Veiscular  arcs  are  clearly  seenj  in 
irradiated  animals  however  general  underdevelopment  is 
noticed  xjrlmarlly..  The  hemdspheres  of  the  brain  have  a 
changed  configuration,  and  amall  sise.  The  vascular  arcs 
ar"©  not  developed .  On  the  4th  day  af  ter*  irradiation 
i  (l3th  day  of  pregnancy)  the  embryos  usuall.y  very  much  lack 

I 

development.  Also,  underdevelopment  of  brain  and  the 

.  ) 

front  part  of  the  skull  are  charaoter'istic  for  them.  | 

By  the  Ipth  day  the  norml  embryos  a;re  alx’'ead,y  | 

I 

foivned.  The  head,  is  well  separated,  and  all  parts  of  the  j 

t 

j 

body  are  developed,.  Tlxe  buds  of  whiBkers  and  bristles  are 
seen.  Digits  are  laarked  In  the  lirabs.  In  Ip  day  ©.xperl- 
mental  embryos  (6th  day  after  Irradiation) ,  the  effects  of  1 

I 

i 

brain  and  ^a'W  developm,ent  anomalies  I’caiain.  The  eyes  ai’e 
not  seen,  .fi’om  outside.  The  body  sizes  are  usually 
smaller  than  the  norms.  In  l6  day  old  Irradiated  embryos, 
— - — - — - - - - - - - - - — “ 
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veTTj  d$ep  anoraalies  of  head-brain  can  be  observed^  all 
i  of  the  sections  of  which  are  niixed  together j,  the  maxillary 
defects  and  the  eye  unde  I’d©  velopmeixt  remain,  if  tne  embryos 
do  not  re&ch  nontial  sices  (Fig.  h&  ano  bj,  by  this 

day  the  development  of  anomal-ies  acq\ilre  thsix*  final 
character. 

’3Jhe  following,  anomalies  were'  moat  frequently  en- 
countered  in  the  irradiated  experliaenthl  aidiaaisi  1  - 
the  effects  of  eye  development  (their  underdevelopment  and 
absence)  “  120  cases.  2  “•  development  effects  oi  front 
sections  of  head -brain  (mderdevelopment  .and  anomalies) 

78  cases.  3  “  underdevelopment  of  maxillae  -  38  eases. 
Other  foms  of  embryo  defects  (anomalies  of  llBibs  and  the  j 

j 

back  part  of  the  body,  general  under  development,  heart 

ectopy  and  others)  were  met  In  single  cases.  | 

i 

1‘hus,  as  the  above  mentioned  anQina'llds  show  (typi¬ 
cal  for  rat  embryos  irradiated  on  the  10th  day  of  develop¬ 
ment)  the  diseases  appearing  are  already  clearly  noted  on 

^  '  i 

the  3rd  day  after  irradiation,  a.nd  in  the  future  they  are 
deepened. 

;  Special  interest  is  presented  by  the  developmental 


f 


i  anomalies  of  allantois  which  are  detected  beglmlng  with 

I  •  . 

I  the  iSt'h  day  of  development.  As  it  was  said  above,  at 

I 

the  moment  of  embryo  irradiation  on  10th  day  of  deyelop- 
aentj!  the  trophoblastic  end.  a.llatoldaJ  rudiments  of 
placenta  are  still  not  connected  with  each  other,  but 
allatoidal  outgrowth  already  juifips  deeply  Into  the 
exocoelom  in  the  form  of  a  tongue  (see  Fig.  1).  Xn  the 
many  irradiated  embryos  the  allajitois  does  not  grow  to  the 


ohorial  plate  aiid  there  is  no  connection  o.f  these  .two 
placenta  biids.  ^he  allantois  bud  reKiaSuis  In  the  form  of 
a  free  outgro'5>rth'  on  the  dorsal  side  of  the  body,  whereupon 
Ita  distal  end  is  boiffed-,  being  pyriform  (see  Fig.  5a  aM 
b).  With  130  r  ii'radiation  this.  a:aoraaly  type  is  encoun¬ 
tered  in  2.9^  of  eiiibr5''os,  and  with  240  r  dosage  -  in  14.?^ 
of  embryos.  I'huo,  the  allantois  turns  out  to  be  st  part  of  | 
embryo  i^hich  is  very  sensitive  to  irradiation.  Haturally, 
if  tills  most  iHiportant  liUvl  of  the  plaoenta  3..abi’j,^ln.th 
stops  in  the  development  are!  does  not  coalesce  with 
choxdal  plate,  then  xielther  the  placenta  nor  the  umbilical 


cord  can  form  in.  such  embryos.  These  embryos  remain  alive 
for  sometime  azid  e¥e,n.  develop,  but  then  of  course  die. 
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I  rftesenohs^me  of  ^.llartols  which  on  the  10th  day  stopped  in 

I  .  ■ 

j  its  development on  the  14th  day  of  eiabryonic  development 

I 

has  a  typical  stx'’UGturej  its  peripheral  part  is  covered 
by  mesotheli'uia.  She  .m.e>serichjaBa  :1s  \fell  vascularized^ 
there  is  a  large  number  of  erytircoblaot  in  the  vessels . 
HoviTeyer  cellular  riecr€;sis  and  products  of  decay  are 


observed  in  the  meseriChyme . 

Even  if  by  the  l4th  day  of  development  after  ferti- - 
lization  the3?e  is  no  connection  of  the  allaritois  with 
chorlal  trophcblaots,  then  the  trophoblast  cells  in  the 
region,  where  the  IgLluyrlnth  should  have  been  formsd, 

» 

become  friable,  Idie  viability  of  px-'ophoble.sts  in  this 

case  is  considerably  greater  than  in  the  norn,  but  the  • 

!  .  i 

j  growth  of  the  labyrinth  itself  in  such  placenta  delayed  | 
j  and  by  its  dimensions  it  corresporida  to  placenta  .  I 

L  .  '  i 

I  labyrinths  of  earlier  development  periods.  nyterses  | 

:  in  labyrinth  prophoblests  are  encountered  much  more  rarely, 

I  than  In  noimal  embry^os.  Anatomically  however  the  placenta 
is  normxally  formed,  like  a  genetic  depot  la  well  developed. 

I  She  marked  disx’uptlons  of  allantoic  development 

Smake  probable  the  asaumption,  that  in  the  cases,  when  j 
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Pig.  4.  Nomal  embrjro  on  the  l6tli  day  of  development 
after  fertilization  (a),  and  an  embryo  of  the  same  deve] 
opmental  period  after  irradiation  with  130  r  on  the  lOtl 
day  of  embryogenesls  (b). 


Fig«  Irradiated  embr^'o  on  the  l4th  clay  of  develop¬ 
ment.  The  pyrlfom  allatois  are  on  the  dorsal  side  of  the 
body. 
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the  connection,  of  all-imtols  with' the  chor'lal  plate  is  acocia- 

pllshed,  the  fux^^ther  develoiment  of  placenta  labyrinth 

♦ 

still  turns  out  to  be  lowpr  because  of  the  dai«age  of 
allatols  mesenehyrae  as  one  of  the  most  aensltlTe  rudiments 
of  embryo  in  trils  development  stage. 

iffi-ie  s'tudy  of  placentas  In  irradiated  pregnant 
females  present  an  e’^eeptional  interest,^  as'  this  can 
■explain  m.any  things  in  the  problem  of  irradiation  damages . 
5hla  study  is  being  madie  by  'tas  at  p;eesent  and  vrlll  make 


the  contents  of  next  report. 

Ooncl.usions  ; 

1.  After  single  total -body  irtsdiation  of  female 


rats  on  the  10th  day  of  pregnancy  by.  X-ws  with  a  130  r 
dose,  anatomical  .anomalies  (easily .discovered  even  with 
external  examination  of  embryo  ~  underdevelopment  of  braln|. 
eyes^r  vascxalar  arcs)  ^  can  be.  repaii^ed. 

e.  The  stated  developBxental  a.nomalles  are  discov¬ 
ered  on  the  2nd  and  3rd  day  after  irradiation  and  in  the 
future  (if  they  ax'a  not  repaired  deviations  from  the  nojya 
b-ecome  more  pronounced. 

3.  After  the  single  total -body  iri-adlat  ion  of 
female  rats  on  the  10th  .day  of  .pregaanjSyiM 
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j  240  r  dose  repair  effects  are  not  observed  through  external 

i 

j  exsjriination  of  embryoE;. 

4.  The  allmtolc  placenta  rudiment  on  the  10th  day| 

of  pregnancy  posaessee  a  vej^y  high  radlosensitivity .  Owingj 

to  thl.s  in  a  nuD^er  of  cases  in  the  fetuses  of  the  experi-  j 

I 

mental  animals,  the  allas-tolc  placenta  rudiment  does  not 
coalesce  with  the  px^ophoblast  rudi.ment,  because  of  vj-hich 
neither  the  placenta  labyrinth  nor  the  umbilical  cord  caix  | 
be  formed,,  which  is  observ''ed  by  applying  dosages  of  240  r 
:  and  also  130  i’- 

5,  The  iilgh  radio  sensitivity  of  allantoic  placenta 
rxidlraent  in  the  critical  period  of  its  development  ina,kes  . 

! 

possibJ.e  the  assiuriptlon,  that  in  the  pathogenesis  of  Irra-  | 
diation  damages  of  erabryos,  the  fuxoraalies  of  placenta  j 


deyelopment  have  a  grea.t  importance' . 
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